Objective The aim of this study was to compare pregnancy outcomes in euthyroid women who were anti-TPO Ab ? with those who were anti-TPO Ab -. Design This observational study comprised 1,000 women in the age group of 25-35 years, having normal thyroid function tests, normotensive, non-diabetic, singleton pregnancy and attending Gyn. OPD/ANC up to 20 weeks' gestation and those who were already in the process of abortion. anti-TPO Ab levels of[50 IU/ml were considered as anti-TPO Ab ? and Ab -euthyroid women were done. Results The main result showed increased rates in miscarriages (13.33 vs. 2.34 %, P \ 0.001), LBWs (25 vs. 5.12 %, P \ 0.001), preterm deliveries [\34 weeks] (5 vs. 1.80 %, P [ 0.05) in anti-TPO Ab ? women. Conclusions The current study revealed that anti-TPO Abs are strongly associated with miscarriage and LBW irrespective of their gestational age. However, we did not find any correlation with the other complication as found in the studies by Abbassi-Ghanavati, Negro et al.
Introduction
Pregnancies in women with thyroid gland disorders may have increased rates of pregnancy complications including abortion, preterm delivery, placental abruption, and abnormal neuropsychological development in offspring [1] [2] [3] [4] . Subclinical and overt hypothyroidisms are most commonly associated with adverse outcomes, and together, they are thought to represent a continuum of autoimmune thyroiditis [5] [6] [7] . In these autoimmune diseases, structural or functional damage is produced by humoral and cellmediated immune reaction with normal components of the body. Production of specific antibodies, i.e., auto antibodies, is an integral part of response. Autoimmune thyroid disease is common, affecting approximately 1 % of the population, while subclinical, focal thyroiditis, and circulating thyroid antibodies can be found in about 15 % of otherwise healthy subjects who are euthyroid [8] [9] [10] .
Detection of specific antibodies is also playing an increasingly significant role in diagnosis and treatment. Tissue damage may be confined to certain organ, in which case auto antibodies are referred to as organ specific; an example would be thyroid [11, 12] . Although many types of antithyroid antibodies have been described, the most common is the group of antibodies directed against various parts of the thyroid peroxidase molecule.
Materials and Methods
This hospital-based observational study was conducted in the Department of Obstetrics & Gynecology, Gangori hospital attached to SMS Medical College, Jaipur from April 2012 to September 2013.
Selection of Cases
This study comprised 1,000 women in the age group of 25-35 years, having normal thyroid function tests, normotensive, non-diabetic, and singleton pregnancy. Women having heart disease, liver disease, renal disease, chronic hypertension, epilepsy, severe anemia, antiphospholipid antibody syndrome, anatomical abnormalities in uterus, cervix, and congenitally anomalous of fetus, and those who smoke and chew tobacco, were excluded from this study.
Study Participants
Women registered in antenatal clinic before 20 weeks of gestation and women who were already in the process of abortion were also included in the study and followed-up till delivery.
Sample Size
Since the incidence of anti-thyroid peroxidase antibody is low, 1,000 cases attending Gynae OPD/antenatal clinic were included in this study, and pregnancy outcomes were noted as abortion/miscarriage, preterm delivery, term delivery ([37 weeks) PIH, preeclampsia, placental abruption, and mode of delivery (Vaginal, LSCS). Neonatal outcomes were noted as assessment of Apgar score at 1 and 5 min, birth weight, neonatal death, IUD, meconium, need of admission of neonate to NICU, and stay period in NICU [13] [14] [15] .
Sampling Procedure
All the patients attending Gynae OPD/antenatal clinic were subjected to serum T3, T4, and TSH levels. Out of these, euthyroid patients were selected on the basis of normal serum TSH and T4 levels. anti-TPO Ab levels were measured in them, and the patients were divided into anti-TPO Ab ? and anti-TPO Ab -groups who were compared for any adverse maternal and neonatal outcome.
Statistical Analysis
The qualitative data were analyzed using chi-square test, and quantitative data (mean and standard deviation) were compared using T test and Z test.
Method
All pregnant women \20 weeks and women who had been aborted in our hospital have undergone the measurement of serum TSH level and were reflexly assayed for free T4 concentration. Serum aliquots were analyzed for thyroid peroxidase antibody concentration using a chemiluminescent immunoassay Immulite 2000-for quantitative measurements of T4, TSH, and anti-TPO Ab in our central lab.
Women with both abnormal TSH and free T4 levels were excluded [16] [17] [18] . Those who were normal for TSH and T4 were assayed for anti-TPO Ab concentration using chemiluminescent immunoassay. The analytical sensitivity of thyroid peroxidase assay is 5 IU/ml, and its coefficient of variation is 9.8 % within run and 11.3 % between run. Anti-TPO Ab level more than 50 IU/ml is abnormal, and those women were considered as antithyroid peroxidase antibody positive [19] [20] [21] .
Serum TSH level [3 mu/l and normal range free T4 were considered as subclinical hypothyroidism [11] . Normal serum TSH level and free T4 \0.86 ng/dl were considered as maternal hypothyroxinemia [22, 23] . Samples were retrieved from women.
Normal-range Serum TSH: 0.08 mIU/l. Free T4: 0.86-1.9 ng/dl [11] .
Observation
Pregnancies in women with thyroid gland disorders may have increased rates of pregnancy complications, including abortion, preterm delivery, placental abruption, and abnormal neuropsychological development in offspring [1] [2] [3] [4] . Although many types of antithyroid antibodies have been described, the most common is the group of antibodies directed against various parts of the thyroid peroxidase molecule [24] [25] [26] . Most pregnant women with abnormally elevated serum levels of thyroid peroxidase antibodies are clinically and biochemically euthyroid, but they may be at increased risk of spontaneous abortion, and preterm delivery and other pregnancy complications [11, 27] .
The current study was conducted to estimate the proportion of antithyroid peroxidase antibodies in the hospitalbased population and to compare pregnancy outcome in anti-TPO Ab ? and anti-TPO Ab -euthyroid women. Because high serum TSH levels have been associated with adverse maternal and fetal outcomes, a particular strength of our study was the ability to remove the confounding effect of TSH level on adverse outcomes. Thus, a clear association between thyroid antibody positivity and adverse maternal and neonatal outcomes could be demonstrated, even among euthyroid women.
The following are the observations in our study, evaluating a link between anti-thyroid peroxidase antibodies and adverse pregnancy outcomes.
In our study, women positive for anti-TPO Ab were 6 %, and the rest 94 % women were found to be Ab - (Fig. 1 ). Pregnant women with TPO Ab levels of more than 50 IU/mL, whom we termed anti-TPO Ab ? , have a more than fivefold increased risk of miscarriage compared with women identified to be anti-TPO Ab - (Fig. 2a) . We found significant association between TPO Ab status and birth weight. The percentages of babies born with low birth weight were 25 % and 5.12 % in anti-TPO positive women and in anti-TPO negative women, respectively (Table 1) .
We found no significant association between anti-TPO Ab status and other adverse pregnancy outcomes including hypertensive disorders, premature rupture of membranes, placental abruption, meconium, caesareans section, intra uterine death, neonatal death, NICU admission, and preterm and very preterm deliveries ( Table 2) .
Most of the women in our study were in the age group of 25-27 years. Mean maternal ages in our study were 27.37 ? 2.42 years in anti-TPO antibodies positive group and 28.00 ? 2.63 in anti-TPO negative group. In our study, nearly two-thirds of women were urban. Both the groups had higher frequencies of urban population (66.67 vs. 33.33 %) and higher literacy rate, and most of the women in both groups belonged to middle socioeconomic status.
Religionwise, most of the women in our study were Hindu. In antibody positive group, Hindu and Muslim women were 65 and 35 %, respectively. In antibody negative group, 72.03 % were Hindu, and 27.97 % were Muslim women.
In the study of Mini Abbassi-Ghanavati in 2011, women who were anti-TPO Ab ? were older, heavier, and more often parous than women with anti-TPO Ab -. In our study also, incidence of anti-TPO Ab ? women was higher in multiparous women compared with primigravida. Glinoer et al. [3] found a doubling in the preterm delivery rate in thyroid antibody-positive Belgian women (16 vs. 8 %, P 0.005). Ghafoor et al. [4] reported that TPO Ab ? women had a significantly higher rate of preterm delivery compared with women who were TPO Ab ? (26.8 vs. 8.0 %, P \ 0.01). Similarly, a prospective trial by Negro et al. [28] reported a significant increase in preterm delivery in southern Italy in TPO Ab
? women compared with women who were TPO Ab -(22.4 vs. 8.2 %). On the other hand, a retrospective study by Tierney et al. [24] performed in Australia found no difference in preterm deliveries between women who were thyroid antibody positive and women who were thyroid antibody negative.
Likewise, in a nested case-control study performed in New Jersey by Stagnaro-Green et al. [11] reported a similar rate of thyroid antibody positivity in women who delivered at term compared with women with preterm delivery.
In our study, rates of preterm delivery at \34 weeks were 5 vs. 1.80 %, respectively, in thyroid antibody positive and antibody negative women, while preterm delivery rates between 34 and 37 weeks in both groups were 8.33 vs. 3.19 %. So, we can see that although preterm delivery rate was more in antibody positive group, it was not significant (P [ 0.05), but there was significant difference among birth weights of newborns in both groups (P \ 0.001).
Roberto Negro, et al. [29] assessed 245 women who were euthyroid (TSH_2.5 mIU/l) and thyroid peroxidase positive in the first trimester and 3,348 women who were euthyroid and thyroid peroxidase negative in the first trimester and reported no significant difference in low birth weight babies between the two groups (6.5 vs. 4.8 %, P -0.229). Abbassi-Ghanavati et al. [30] found no difference in low birth weight babies among anti-TPO antibodies positive and negative women.
In our study, we observed that the presence of thyroid peroxidase antibodies significantly affected birth weights of newborns irrespective of gestational age (P \ 0.001). Incidence of low birth weight babies was 25 % in thyroid peroxidase positive women while, it was only 5.12 % in thyroid peroxidase negative women as shown in Table 1 .
Mannisto et al. [18] found an increase in perinatal death in anti-TPO Ab positive women compared with anti-TPO Ab negative women. Haddow et al. [31] reported an increase in preterm premature rupture of membranes. Abbassi-Ghanavati et al. [30] reported a threefold increase in placental abruption. Neonatal death was 2 % in anti-TPO Ab positive women compared with anti-TPO Ab negative women.
In our study, the incidence of preterm rupture of membranes was comparable in both Ab positive women and in Ab negative women (3.33 vs. 3.29 %, P [ 0.05), and it was found as statistically not significant. We also noted twofold increase in placental abruption in anti-TPO Ab positive women compared with anti-TPO Ab negative women (3.33 vs. 1.70 %), but it was statistically not significant (P [ 0.05).
No significant difference was noted in our study regarding neonatal death among anti-TPO Ab positive and anti-TPO Ab negative women (1.67 vs. 0.74 %, P [ 0.05). Abbassi-Ghanavati et al. [30] reported no difference in Apgar score of newborns in thyroid peroxidase Ab positive and negative women (1 vs. 1 %). Roberto Negro et al. noted low Apgar score among thyroid peroxidase antibodies positive and negative women (0.5 vs. 06 %, P 0.571).
In our study, no significant difference was noted in Apgar score among anti-thyroid peroxidase antibodies positive and negative women (P [ 0.05).A meta-analysis by Prummel et al. showed that anti-TPO antibody positive women were associated with a twofold increased risk of miscarriage as shown in Table 1 .
In our study, pregnant women positive for anti-thyroid peroxidase antibody had a more than fivefold increased risk of miscarriage compared with women identified to be antithyroid peroxidase antibody-negative (13.33 vs. 2.34 %), and this difference was highly significant (P \ 0.001) as shown in Fig. 2a .
Roberto Negro et al. noted no significant difference in incidences of gestational hypertension, preeclampsia, NICU admission, and caesarean, among antibody positive and negative women. In our study, the prevalence of gestational hypertension was 8.33 % in anti-thyroid peroxidase antibody positive and 6.17 % in antibody negative women (P [ 0.05 not significant). No significant differences were noted in incidences of caesarean rate and preeclampsia among anti-thyroid peroxidase antibodies positive and negative women (caesarean 25 vs. 21.59 %, P [ 0.05 and preeclampsia 3.33 vs. 3.61 %, P [ 0.05).
The need for neonatal ICU admission was nearly same in both groups, 15 % in antibody positive group and 15.63 % in antibody negative (P [ 0.05). In this study, we noticed that the presence of anti-thyroid peroxidase antibodies had no significant adverse effect on intrauterine death (1.66 vs. 1.59 %, P [ 0.005).
No significant difference was noted in Apgar score among anti-thyroid peroxidase antibodies positive and negative women (P [ 0.05). There were 82.69 % babies of antibody positive women and 75.82 % babies of antibody negative women having Apgar score of [7. Low Apgar i.e., \7 score was seen in 17.31 and 24.18 % babies of antibody positive and negative women, respectively, as shown in Table 1 .
Conclusion
With this observational study, we concluded that antithyroid peroxidase antibodies are associated with some adverse pregnancy outcomes.
Anti-thyroid peroxidase antibodies are present in 6 % of the hospital-based obstetric population. Anti-thyroid peroxidase antibody increases the rates of miscarriage and low birth weight irrespective of their gestational age. Anti-thyroid peroxidase antibody is associated with very preterm delivery. No significant association was noted among anti-thyroid peroxidase antibody and pregnancy induced hypertension, placental abruption, IUD, meconium, premature rupture of membrane, caesarean section, Apgar score, neonatal death, NICU admission, and preterm delivery. The current study revealed the fact that anti-TPO antibodies are strongly associated with miscarriage and low birth weight of babies irrespective of their gestational age. However, we did not find any correlation with other complication as studies by other authors like Abbassi-Ghanavati et al. and Negro et al. have found.
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